Preparation of Cas9 protein and in vitro activity assay. The Cas9 protein was prepared as described previously 39 . Briefly, the Pet-28b-cas9-His (plasmid#47327) plasmid encoding His-tagged Cas9 was expressed in E. coli, purified with Ni-NTA agarose resin (Qiagen), and eluted with 20 mM HEPES-KOH, pH 7.5, 150 mM KCl, 1 mM DTT, and 10% glycerol, followed by dialysis.
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To validate the purified Cas9 activity in vitro, 4 nM PCR products containing the Pink1 or Parkin gene target sequences were mixed with purified His-Cas9 recombinant protein (WT-Cas9 and Ubi-Cas9) at different concentrations in NEB buffer 3 with corresponding gRNAs for the Pink1 and Parkin genes on ice for different times, as described previously 40 . The PCR products used for in vitro digestions were isolated with the following primers: monkey Pink1 Exon2 (sense 5'-CTCGCTGCACCTCTCTCTG-3' and antisense 5'-GGTGATCTGTGGGCAGAATA-3') and Parkin (sense 5'-GGGCAACTCTGTTTTTCACAA -3' and antisense 5'-TCCTGCTTGCTGTTTTAATGC -3'). 
